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[Problem] It was superior in light fastness, inkjet recording pap 
er form , recording liquid and image formation method forthe 
inkjet are offered. 

[Means of Solution] Recording liquid for inkjet recording whic 
uses inkjet recording paper form and aforementionedcompound 
which designate that it contains in ink receiving layer which car 
providethe compound being displayed with below-mentioned 
General Formula (I) on supportas feature and linage formation 
method which uses aforementioned recording liquid. 

[Chemical Formula 1] 



In Fonnula, Y with C and N is necessary inorder to fonn 5 to 7- 
member ring, nonmetal atom group is displayed X displays 
alkyl group, alkenyl group , alkynyl group , aryl group , the 
acyl group , sulfonyl group , sulfinyl group , oxy radical, 
alkoxy group , aryloxy group , the acyloxy group or hydroxy 
group. Ri to R4 displays hydrogen atom or alkyl group. 
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[Claim(s)] 

[Claim 1] Inkjet recording paper form which designates that it 
contains in ink receiving layer which canprovide compound^ 
which is displayed with below-mentioned General Fonnula (I) 
onthe support as feature. 

[Chemical Fonnula 1 ] 



In Fonnula, Y with C and N is necessary inorder to form 5 to 1- 
member ring, nonmetal atom group is displayed. X displays 
alkyl group, alkenyl group , alkynyl group , aryl group , the 
acyl group , sulfonyl group , sulfinyl group , oxy radical, 
alkoxy group , aryloxy group , the acyloxy group or hydroxy 
group. Rl , R2 and R3 and R4, display identical or different 
and each hydrogen atom or alkyl groupmutualry. Here, any 2 
basis inside Ri to R4 and Y connecting mutually 4t is possible 
to form 5 to 7-member ring. 
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[Claim 2] Compound of above-mentioned General Formula (I) 
has anionic water-soluble group, inkjet recording paper whichis 
stated in Claim 1 which designates that and total number of 
carbon atomsare 2 0 or below as feature. 

[Claim 3] In ink receiving layer, inkjet recording paper form 
which is stated in Claim 1 or 2 which designatesthat polymer 
mordant dye which unit which at least, is displayed with 
thebelow-mentioned General Formula (II) 60 mole% or greater 
is included is contained as feature. 

[Chemical Formula 2] 



In Formula, Rl , R2, R3, and Redisplay hydrogen atom or a 
lkyl group in respective independence, are possible to 
havediverged even with straight chain. L displays connecting 
group of dibasic, p displays 0 or 1. 

[Claim 4] Compound which is displayed with above-mentione« 
General Formula (I) in therecording liquid for water-based inkjt 
recording which contains water soluble dye, vis-a-vis recording 
liquid total amount theO.l - 20 weight% recording liquid for 
water-based inkjet recording which designates that it contains 
asfeaturc. 

[Claim 5] Compound of above-mentioned General Formula (I) 
has anionic water-soluble group, recording liquid forthe inkjet 
recording which is stated in Claim 4 which designates that and 
total number of carbon atoms are 2 0 or below as feature. 

[Claim 6] On support, making use of water-based inkjet record 
ng liquid which in recording medium which theat least one laye 
it possesses layer which contains polymer mordant dye which 
unitwhich at least, is displayed with above-mentioned General 
Formula (II) 60 mole% or greateris included in Claim 4 or 5 is 
stated inkjet recording image formation method which is done. 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards imag 
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[0002] 

[Prior Ait] Recently, attendant upon spread of personal compu 
ter, printer whichbegins inkjet printer has spread quickly. 
Furthermore, scanner of photograph image quality, photo CD 
furthermore demandof printing system which prints photograph 
image which digital trend is done is increasing quickly attendan 
upon spread of digital camera. Especially, being simple, spread 
of inexpensive inkjet printer is considerable, it isbecoming 
something where also request for image quality of imageis high 
yearly. 

[0003] As inkjet system, many new system such as system whit 
h improves theimage quality ink where concentration which is 
named for example photo ink is low thesystem which large 
number injection is done, making use of ink of pluralwhere 
concentration differs substantially in same shade with 
smallvolume and system which uses ink of colorless and 
transparent being proposedand being utilized Especially, 
recently, printing speed is quick, ink where concentration islo\ 
in large amount there is a tendency which spray is done. 

[0004] Until recently, recording sheet which provides ink recei 
ving layer on support whichis named conventional paper and 
inkjet recording paper form was used as recording medium whic 
is usedfor inkjet recording. But, when these recording sheet an 
used, blot of ink is many, therewere not any .which can use witl 
field of photograph image quality where it canseek high 
resolution and glossiness where glossiness such as is low, can. 

[0005] Technology of recording sheet for inkjet which uses gek 
tin for theink receiving layer with resin-coated paper and so- 
called RC(resin coating) paper which in order to solve this 
kindof problem covered both sides of paper with resin as 
support isstated in Japan Unexamined Patent Publication Hei 4 
216990 disclosure and same 6 - 64306 disclosure etc. In 
addition, recording medium which includes synthetic hydrophili 
resin in ink receiving layerand inkjet recording method which 
uses that are disclosed in Japan Unexamined Patent Publication 
Hei 7 - 179032 disclosure as external appearanceof image 
which is outputted with ink jet printer and method whichbrings 
close feel to conventional photograph. Furthermore, in Japan 
Unexamined Patent Publication Hei 8 - 244336 disclosure , 
gelatin and basic latex are contained inthe ink receiving layer a 
image quality of image and method which raises thestability, 
method which uses support which resin coating is done 
isdisclosed. 
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m, image quality of the inkjet got near to photograph. Because 
of this, it reached point where photograph it is 
comparedconcerning performance other than image quality, it 
had become problem foithe light fastness of especially image to 
be inferior largely. 

[0007] 

[Problems to be Solved by the Invention] Objective of this inye 
ntion is to offer method which forms imagewhich is superior m 
light fastness. Furthermore, printer and performance which 
print inkjet or other digital image information improve 
andwith inkjet printer which improves image quality by fact 
that large number spray itdoes ink drop where ink jetprinter 
and concentration where printing speed hasbecome quick are 
thin, it is to offer method which forms imagewhich is superior u 
light fastness. 

[0008] 

[Means to Solve the Problems] This kind of object was achievec 
by means below . inkjet recording paper form which 
designates that it contains in ink receiving layer which 
canprovide compound which is displayed with below-mentionec 
General Formula (I) onthe support as feature. 

[0009] 

[Chemical Formula 3] 
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[0010] In Formula, Y with C and N is necessary inorder to for 
m 5 to 7 -member ring, nonmetal atom group is displayed. X 
displays alkyl group , alkenyl group , alkynyl group , aryl 
group , the acyl group , sulfonyl group , sulfinyl group , oxy 
radical , alkoxy group , aryloxy group , the acyloxy group or 
hydroxy group. Rl , R2 and R3 and R4, display identical or 
different and each hydrogen atom or alkyl groupmutuauy. 
Here, any 2 basis inside Rl to R4 and Y connecting mutuauy,n 
is possible to form 5 to 7-member ring, compound of above- 
mentioned General Fonnula (I) has anionic water-soluble group 
inkjet recording paper whichdesignates that and total number 
of carbon atoms are 2 0 or below as feature. In ink receiving 
layer, inkjet recording paper form which designates that 
polymer mordant dye which thecompound which is displayed 
with above-mentioned General Formula (I) and unitwhich at 
least is displayed with below-mentioned General Formula (H) t 
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[0011] 

[Chemical Formula 4] 



[0012] In Formula, Rl , R2 , R3 , and R4display hydrogen at 
om or alkyl group in respective independence, are possible to 
havediverged even with straight chain. L displays connecting 
group of dibasic. As for p compound which is displayed with 
above-mentionedGeneral Formula (I) in recording liquid for 
water-based inkjet recording which contains water soluble dye 
whichdisplays 0 or 1, vis-a-vis recording liquid total amount 0.1 
20 wt% recording liquid for thewater-based inkjet recording 
which designates that it contains as feature, compound of 
above-mentioned General Formula (I) has anionic water-soluble 
group, recording liquid forthe inkjet recording which designate 
that and total number of carbon atoms are 2 0 or belowas 
feature. On support, in recording medium which at least one 
layer it possesses layerwhich contains polymer mordant dye 
which unit which at least, is displayedwith above-mentioned 
General Formula (II) 60 mole% or greater is included, 0.1 - 20 
wt% feature it does that it contains compound which is 
displayed with theabove-mentioned General Formula (I) vis-a- 
vis recording liquid total amount making use of water-based 
inkjet recording liquid theinkjet recording image formation 
method which is done. 

[0013] 

[Embodiment of Invention] This invention is explained in detai 
1 below. You express in detail concerning General Formula (I) 
which can use for the this invention. You can list for example 
pyrrolidine ring , piperazine ring , morpholine ring and 
piperidine ring etc as the5 to 7-member ring which is formed in 
Formula (I), by Y, as desirableexample. 

[0014] Is displayed with X as alkyl group which, for example n 
ethyl group , ethyl group , n - propyl group , iso - propyl group 
n-butyl group , t-butyl group , n-octyl group t benzyl group , 
hexadecyl group , As alkenyl group, for example allyl group , 
oleyl group etc, As alkynyl group, for example ethinyl group 
etc, As aryl group, for example phenyl group , naphthyl 
group etc, for example acetyl group , benzoyl group and 
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pentanoyl group etc, as sulfonyl group as acyl group, youcan 
list for example acetyl oxy group for example methyl oxy 
group , ethyl oxy group , i - propyl oxy group , n-butyl oxy 
group , the cyclohexyloxy group , n-octyl oxy group , t - 
octyloxy group and benzyloxy group etc, as aryloxy group, as 
the for example phenoxy group and acyloxy group, and 
benzoyl oxy group etc for example methane sulfonyl group , 
benzene sulfonyl group and the toluene sv^r nt?J for 
example methane sulfinyl group and benzene sulfinyl group et 
as alkoxy group as sulfinyl group, these groups in each case 
has been allowed to have possessed substituent,as this substituei 
sulfonyl group , carboxyl group and hydroxyl group etc can 
list. 

[0015] Rl to R4 displays hydrogen atom or alkyl group (It is c 
hosen from category which is similar to alkyl group of theX. ). 
As for compound which is displayed with General Formula (I), 
is desirable topossess anionic water-soluble group, anionic 
water-soluble group is group where pKa has dissociative group 
1 or more 1 2 or less. Value of pKa referred to here, when 
under room temperature, melting thecompound which is 
displayed with General Formula (I) in tetrahydrofuran (THF)/ 
water =674,displays acid dissociated coefficient pKaof 
anionic water-soluble group is more preferably 3 or greater 1 2 
or less, most is preferably 5 or greater 1 1 or less. -OH group , • 
S03H group and - NH SO2 - basis, you can list phenolic 
hydroxy group , - CON HC O -basis, - CONH SO2 - basis and 
basis which includes - CON(R>OH group , -COOH group and 
SO2 NH S02 - basis as example where anionic water-soluble 
group is desirable. - NH S02 - basis, phenolic hydroxy group 
CON HC 0 - basis, - CONH S02 - basis and - S02 NH SO2 - 
basis aremore desirable even among them. In addition, as for 
compound which is displayed with General Formula (I), it 
isdesirable for total number of carbon atoms to be 2 0 or below 
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[0016] Embodiment of compound which below is shown with G 
neral Formula (I) is shown,but this invention is not something 
which is limited in these. 
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[Chemical Formula 6] 
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[0020] It can synthesize compound of this invention, easily or 
ganic chemical synthesis society magazine,the 29(4) and 366 
(71), according to method which is stated inthe Japan 
Unexamined Patent Publication Showa 49 - 53571 number, 
same 49 - 53572 number, same 49 - 53573 number, thesame 49 
53574 number, Japan Examined Patent Publication Sho 49 - 
20974 number, European Unexamined Patent Publication 264, 
730 number and U. S. Patent No. 4,639,4 15 number. 

[0021] Melting compound of General Formula (I) in water and 
methanol or other polar solvent as methodwhich contains 
compound of General Formula (I) which is used for this 
invention inthe ink receiving layer of inkjet recording paper, 
method of adding to coating solution for theink receiving layer, 
method which adds compound molecule of General Formula (T 
to polymer mordant dye (Such as copolymerization), in the 
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polymer mordant dye method mordant of doing compound of 
General Formula (I). Adding to poly vinyl alcohol or other 
water soluble polymer, method of adding. Method of merging 
these. There is a oil protect method etc which, is stated in 
Japan Unexamined Patent Publication Hei 4 - 125559 number, 
butmelting in polar solvent most preferably water or like 
methanol, it is a methodwhich it adds to coating solution for ink 
receiving layer. It can do method which adds compound of 
General Formula (I) which is usedfor this invention to recordin; 
liquid for inkjet recording, completely in same wayas method 
which is contained in ink receiving layer of inkjet recording 
paper, but meltingin polar solvent most preferably water or like 
methanol, it is a method which itadds to recording liquid for ink 
inkjet recording. 

[0022] Compound of General Formula (I) which is added to ink 
receiving layer and inkjet recording liquid maybe shape of 
precursor. As for quantity of compound of General Formula (I) 
which is added to the ink receiving layer, 100 times it is 
desirable from 0.1 time vis-a-vis number of molesof dye which 
forms image to add. It is desirable 0.1 mmol / m2 to 100 mmol 
/ m2 to add concretely in ink receiving layer, more preferably 
0.3 mmol / m2 to 30 mm 6U m2 . Most desirable range is 0.5 
mmol I vol to 15 mmol/ m2. 
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[0023] You express in detail concerning compound of General I 
ormula (II) which can usefor this invention, polymer mordant 
dye which can use for this invention 60 mole% or greater 
includes unitwhich is displayed with General Formula (II). In 
General Formula (II), Rl , R2 , R3 , and R4display hydrogen 
atom or carbon number 1 to 6 lower alkyl group , for example 
methyl group, ethyl group , n - propyl group , the n-butyl 
group , n - amyl group and n-hexyl group etc in respective 
independence, the hydrogen atom or methyl group and ethyl 
group especially are desirable. L connecting group of divalent 
where 1 to approximately 20has carbon atom, displays for 
example alkylene group , phenylene group and arylene group 
etc. embodiment where connecting group of these divalent is 
desirable is shown below. 



[0024] 



[0024] 
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(1) 



hQ- , (2) -Q s (3) 



( 4 ) , (5) -CO,- , (6) -C0NH- . 



k CH«- 

(7) -C0.-CH,CH,- ^ (8) -COi-CH,CH,CHt- 

(9) -CONHCH.- > (10) -C0NHCH,CH,- , 
(11) -C0NHCH,CH«CHi- * 

[0025] **W(D-ttSt (ID V&Ztii^S -7-mtiL [0025] Embodiment where monomer unit which is displayed wi 

ro»£W^#fcl£En r, =*'*'« <IU c*it.l=Ba£**v4 hGeneral Formula (II) ofthethis invention is desirable is showr 

ifclf below. However.it is not case that it is limited in these; 

[0026] [0026] 
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(4) 



(5) (6) 
-<CHi-CH)- . -<CH«-CH>- , 4CHi-CHt- 



CD 

CBi 

CO 



(8) 

-(CHt-CH)- 



CH,-C 



CHi 

-<CH.-C>- > 

C0,-fCH,^O 



100 2 71 *9tm-RV* z ±°>' c *** i, >'*- tt! * mt 
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*?*a n-?W>'Jb-H . 

•j;U7£ K« 5?7-fct->7*'J*75 K) . >* 

*'J*7S KB n 'J/U75 K) , 

*. *fc, 69042f, «88B6 2-2 4 

4 03 6#«ll=E«**fCt^3*/-7-^*U-C**^ 



[00 2 8] *»HBI=fflt^C4©-C#4^y7-««ffl© 
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[0027] For example pyrrolidone and acrylic acid ester ( for exa 
mple n-butyl acrylate ), methacrylic acid ester ( for example n- 
butyl methacrylate ), you can list acrylamides (for example 
diacetone aciylamide), the methacrylamides (for example n- 
butyl methacrylamide) and styrene (for example styiene 
sulfuric acid) etc as monomer unit polymer mordant dye which 
can use for thethis invention may include monomer unit other 
than General Formula (II), is desirable. In addition, it is possib 
to contain comonomer which is stated inthe Japan 
Unexamined Patent Publication Showa 59 - 169042 number and 
Japan Unexamined Patent Publication Showa 62 - 244036 
number etc. In addition, 2 kinds or more it is possible to use 
these monomer unit. 

[0028] As for molecular weight of polymer mordant dye which 
can use for this invention, 5 X 103 to 1 X 107 is desirable. 
When molecular weight is too small, when polymer becomes 
easy to move, inaddition molecular weight is too large, there an 
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[0030] 

[fci o] 



P- 1 -tCH,-CHf- 



times when hindrance iscaused in application. 

[0029] Embodiment where polymer mordant dye which is used 
or this invention below isdesirable is shown, but this invention 
is not something which is limited inthese. In addition, 2 kinds 
or more it is possible to jointly use. 

[0030] 

[Chemical Formula 10] 



P - 2 4CHi-CH-Htr-{CH*-CH ->n> 
I 




p- 3 -6CHt-CH^5—(CH, 

6 




p - 4 -*CH»-CH -ht—ttHa - JH^r- £-CHi-£H 




P-5 



-i CHi-CH -hi— (CH. - j -h- 



COOttH.CH.OHCH. 
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P-6 J H > 

-fCH 2 -CH^nr-(CH,-C4t- 

CO0«H,CH,0hCH, 

P - 7 -(CHi-CH 4vr-(CH, - CHh- 

C0O«H,CH,0hCH, 

P-8 V 



s 



-(CH,-CH-hnr-<CH,-J-)T- 

,L _ C00ttH,CH,0>^CH, 



p-9 fHi JHi 

-#H,-C-hrc— <CH S -C4r- 

| C0O«H 2 CH»OhCBj 

CONHCHsCHs-fO 1 
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-(CHt -CHHtt— (CH, - QUh 

| C0O<CH,CH,OHCH8 COONa 

CONHCH,CH S -I0f 
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it 

CHs 



COO-fCH 



-(CH,-CHh- 



P-12 



-*CHi-CH-W- <CH,-CH>t 

I 



C0O<CH,CH,OHCH, fT) 
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-(CHi-CHh- 
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[0034] Synthetic method of these this invention is stated in Ja 
pan Unexamined Patent Publication Showa 62 - 244043 
number etc, it is asynthesizable easily. 

[0035] In addition, person skilled in the art can coating amoun 
t of polymer mordant dye, decide easily thequantity of dye, 
according to types and composition etc of the polymer 
mordant dye, but approximately 02 to approximately 30 g/m2 
is suitable, it isdesirable even among them to use with 0.5 to 15 
g/m2. In that case, film thickness 0.5 to 50 m is desirable, 1 
to 5 0 m furthermoreis desirable, said mordant layer at least 
one layer it should have possessed recording medium of this 
invention„but it is possible to provide layer and curl-preventinj 
layer or other auxiliary layer which possess thefluorescent 
whitener for according to need protective layer and white are* 
improvement. Especially, it is effective to provide layer which 
possesses thefluorescent whitener for protective layer and 
white area improvement. As for film thickness of coating layer 
entirety which adjusts mordant layer and auxiliary layer,the 3 
m or greater 50 m or less is desirable, 5 m or greater 25 
m or less furthermore is desirable. In addition, one side of 
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support it is possible to both sides toprovide coating layer, 
furthermore. 

[0036] Is possible fact that inorganic pigment is used to recordi 
ng material of this invention, types of inorganic pigment can 
use all inorganic pigment without especially beinglimited. for 
example silica pigment , alumina pigment , titanium dioxide 
pigment , zinc oxide pigment , zirconium oxide pigment , 
micaceous iron oxide , the lead white , lead oxide pigment , 
cobalt oxide pigment , strontium chromate and molybdenum 
pigment , it canlist smectite, magnesium oxide pigment , 
calcium oxide pigment , calcium carbonate pigment and 
mullite, etcthose of one, two kinds or more can use. 

[0037] Silica pigment and alumina pigment are desirable even 
mong them. As silica pigment, spherical silica , it is good 
amorphous silica whichever, it is possible tobe a synthetic silica 
in addition due to dry method , wet method and 
aerogelmethod any method. In addition, it is possible to be a 
hydrophobic silica which with such as trimethylsilyl group 
thesurface treatment is done and silicone. These are used 
desirably as colloidal silica, average particle diameter of silica 
pigment which is used 4 m to 120 m is desirable, 
furthermore it is a preferably 4 m to 90 m . In addition as 
for silica pigment which is used for this invention a porous 
notbeing, it is good, but one which is a porous is more desirabli 
asfor. average pore diameter of silica pigment particle as for SO 
to 500 * and pore volume it isdesirable to be a 0.S to 3 cc/g. 

[0038] As alumina pigment, anhydrous alumina , alumina hydi 
ate in each case is desirably used. As anhydrous alumina, 
alumina of - , - , - , - ,the - , - , - , - , 
- , - andno crystal type can be used. As alumina hydrate, 
monohydrate , you can use trihydrate in each case desirably. 
As monohydrate, coagulated boehmite , boehmite (DANA 6.1 
2.1) and diaspora can be listed. As trihydrate, gibbsite 
(DANA 6.3.1.1) and bayerite (DANA 6.3.2.1) can be listed. 11 
can use alumina hydrate desirably even in these alumina 
pigment, mean particle diameter of alumina pigment which is 
used 4 m to 300 m is desirable,furthermore it is a 
preferably 4 m to 200 m . In addition as for alumina 
pigment which is used for this invention a porous notbeing, it is 
good, but one which is a porous is more desirable, asfor averag 
pore diameter of alumina pigment particle as for 50 to 500 * 
and pore volume it isdesirable to be a 0.3 to 3 cc/g. 

[0039] Synthetic method of alumina hydrate especially is not li 
mited. Is possible fact that sol-gel method which causes 
precipitationincluding ammonia and method etc which alkali 
aluminate hydrolysis isdone are taken to for example aluminun 
salt solution. In addition thermal dehydration it does these, it 
can also use as anhydrous alumina pigment 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



JP 99170686A Machine Translation 



[0040] ztibhmnn*iMiM£**&*zt\z* 

tl&o 

[004 1] »SJf±i*G>*K<**KS*tt. 100%«Lt 
1 QOO<H>ViTVibbZki)<mZL< % 150%ia±500 

ihr4±-e«*>TEEt?fc*o ct»a»«)sapHi*, ea 

*Ll\ CCCo 5KSp Hi:!*. £S»fc<D£fl>ffifc* 4 
Ojf V? hJM>*&NTU. 1»ftO)pHSaStfcfiT?ft 



[0042] &&&i*zm&ts&&m*sto±is*<Dto 

0 LTI*, WW62-26.3 1 B9W (2 6) 
M~ (2 8) nizKWiihtziO^imxio AttWlctt 

T^er=fA. f+^^x 7*?>«e 

^{t^«D*<*lf6H*o *fc. #88186 2-24 52 6.0 
WIZEIIOJSK*^*^^— * tftfc%-COOM*fcl* 

-so 3 m (M»**«**fcBriu*y*«) «rr*ifl 

fci*c<z> er^y v-ra±t 

1 < 1**0 tf-j« y ▼ - 1 <&*m£* * y * 
Bth'J«)A, * y;u»7>*-^A, («) 



[0043] *anoEaa(*oitaai=tt« 
^□-^fc*t;-t(DS5#»* < »*L<. f»K*y tf=A>7* 
[0044] *»aoBaa«=i*T^hjiita^«cfc4« 

ts««3D-f K/^>5r-«c»»^ttftaa*fc»*«*r 
fla)^a«B^tt^Tfc4fc£« , c*4o *saa>7? h«a> 



[0040] Making porous coating layer it is possible by containing 
these inorganic pigment in thecoating layer, quite can make 
absorption rate of ink quick to do. As a result, problem that is 
solved image quality improves, copies tothe other paper and 
other physical article which ink repeats. 

[0041] As for swelling ratio by water of coating layer entirety, i 
t is desirable to be alOO % or higher 1000 % or lower, 
furthermore it is desirable to be a 1 50 % or higher 500 % or 
lower, swelling ratio, when dripping water, is value multiply 1( 
inthose which divide swelling value with dry film thickness hen 
To control swelling behavior, staining of ink and when 
controlling thespreading, quite it is important in addition when 
preventing scar etcinside printer. As for film surface pH of 
recording medium, from storage property of recording mediim 
and theviewpoint of safety, it is desirable to be a 9 or less. It is 
a value which film surface pH referred to here, dripped water 
ofthe40 liter to coated surface of recording medium, 
measured pH after the 1 min. 

[0042] It can use to binder of mordant dye containing layer an 
d other layers which formthe recording medium, hydrophilic 
ones desirably. As example, you can list those which are stated 
in (26) page to (28) page ofthe Japan Unexamined Patent 
Publication Showa 62 - 25 31 59 number. Concretely, 
hydrophilic binder of transparent or semitransparent is 
desirable, the for example gelatin , can list natural compound 
and poly vinyl alcohol > polyvinylpyrrolidone, acrylamide 
polymer and theother synthetic polymer compound gelatin 
derivative or other protein or cellulose derivative , starch , 
gumarabic, dextran and pullulan or other polysaccharide like. 
In addition, superabsorbent polymer namely homopolymer or 
this vinyl monomer of vinyl monomerwhich possesses - CO 
OM or - S03 M which are stated in Japan Unexamined Patent 
Publication Showa 62 - 245260number etc (As for M hydrogen 
atom or alkali metal ) or also copolymer (Sumika Gel L - 5H 01 
for example sodium methacrylate , ammonium methacrylate 
and Sumitomo Chemical Co. Ltd. (DB 69-053-5307) make) of 
other vinyl monomer is used. These binder can also use 2 kinds 
or more combining. 

[0043] It is possible to add binder to mordant layer of recordin 
g medium of thethis invention. Above-mentioned hydrophilic 
binder can be used widely as binder which isused,, but poly vin 
alcohol and its derivative are desirable, degree of saponification 
of theespecially poly vinyl alcohol 90 % or lower is desirable. 

[0044] Matting agent can be used to recording medium of this i 
nvention. As matting agent, those of prior public knowledge 
can be used. We put matting agent, in photograph 
technological field well being known, it can define that itis a 
discontinuous solid particle of dispersible inorganic or organic 
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material in hydrophilicity organic colloid binder, oxide (Such 
as for example silicon dioxide , titanium dioxide , magnesium 
oxide and aluminum oxide), alkaline earth metal salt (Such as 
for example sulfate and calcium carbonate), it is silver halide 
particle which does not form the image (Furthermore as 
halogen component iodine atom with such as silver chloride 
and silver bromide littleit is possible to enter. ) and a glass etc i 
example of matting agent of inorganic. In addition West 
German Patent 2,529,321 number, It is possible also to use 
inorganic matting agent which is stated in British Patent No. 
760,775number, same 1,260,772 number, U. S. Patent No. 1, 
201 905 number, same 2, 192,241 number, same 3,053,662 
number, same 3,062,649 number, same 3,257,206numbeT, same 
3,322,555 number, same 3,353,958 number, same 3,370, 
951number, same 3,41 1,907 number, same 3,437,484 number, 
same 3,523,022number, same 3,615,554 number, same 3,635, 
714 number, same 3,769,020number, same 4,021,245 number 
and same 4,029,504 number etc. 

[0045] In addition, as example of matting agent of organic, sta 
rch and the cellulose ester (Such as for example cellulose 
acetate propionate), cellulose ether (Such as for example 
ethyl cellulose), it is a synthetic resin etc. As example of 
synthetic resin, it is a water-insoluble or a poorly soluble 
synthetic polymer, for example alkyl (meth)acrylate , the 
alkoxy alkyl (meth)acrylate 2 jd9 ti sUyl (meth)acrylate , 
(meth)acrylamide , vinyl ester (for example vinyl acetate), 
acrylonitrile andthe olefin (Such as for example ethylene), 
styrene , benzoguanamine and formaldehyde condensate or 
other alone or it combines, orthese and it can use polymer 
which designates acrylic acid , methacrylic acid ,the , - 
unsaturated dicarboxylic acid , hydroxyalkyl (meth)aciylate , 
sulfo alkyl (meth)acrylate and styrene sulfonic acid or other 
combination as monomer component. In addition you can use 
also epoxy resin , nylon , polycarbonate , the phenolic resin , 
poly vinyl caibazole and poly vinylidene chloride etc. In 
addition, matting agent which is stated in British Patent No. 1, 
055,713 number, U. S. Patent No. 1, 939,2 13number, same 2, 
221,873 number, same 2,268,662 number, same 2,322, 
037number, same 2,376,005 number, same 2,391,181 number, 
same 2,701 ,245number, same 2,992,101 number, same 3,079, 
257 number, same 3,262,782number, same 3,443,946 number, 
same 3,516,832 number, same 3,539,344number, same 3,591, 
379 number, same 3,754,924 number, same 3,767,448number, 
Japan Unexamined Patent Publication Showa 49 - 106821 
number and same 57 - 14835 number etc can be used. 

[0046] polymethylmethacrylate (SG-6of for example Soke 
n Chemical & Engineering Ltd. make), benzoguanamine * 
formaldehyde condensation polymer ( for example tradename 
x poster ; Nippon Shokubai Co. Ltd. (DN 69-054-0968) Ltd. 
make- such as existing chemical substance 7-31), polyolefin ( 
for example tradename flow beads LE - 1080, CL - 2080 and 
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HE - 5023; iron making chemistry make or tradename 
Chemipal V - 100; Mitsui Chemicals Inc. (DB 69-056-7037) 
make), the polystyrene beads (mole tex supplied), nylon beads 
(mole tex supplied), AS resin beads (mole tex supplied) and 
epoxy resin beads ( mole TEX supplied ), polycarbonate resin 
( mole TEX supplied ) etc isdesirable even among them. It is 
possible also to use alkali solubility polymer which possesses 
alkyl methacrylate / methacrylic acid copolymer or other alkali 
soluble matting agent whichis stated in Japan Unexamined 
Patent Publication Showa 53 - 72 31 number, same 58 - 66937 
number and same 60 - 8894 number as alkali soluble matte 
agent and anionic group which is stated in Japan Unexamined 
Patent Publication Showa 58 - 166341 number. It is possible to 
jointly use these matting agent matting agent of sphere like 
polymethylmethacrylate in matting agent and backing layer 
ofthe amorphous like silica in combined use of microparticle 
powder of 2 kinds or morewhere for example Mohs hardness 
differs, combined use and mordant layer of sphere matting 
agent ofthe 2 kinds or more where average particle diameter 
differs is is jointly used such as. 

[0047] In addition, it is possible to constituent layer ( backing 1 
ayer is included. ) of recording medium of the this invention, 
to contain silica and especially colloidal silica with absorption 
raterevised or other object of improvement of adhesion 
resistance, improvement of film strength.improvement and 
ink of curl balance. As for colloidal silica, average particle 
diameter being 7 m to 500 m , as for main component it is 
asilicon dioxide, it is possible to include alumina or sodium 
aluminate etc as the trace component. In addition, as stabilizer 
like sodium hydroxide , potassium hydroxide , lithium 
hydroxide , the ammonium hydroxide or other inorganic base 
and tetramethyl ammonium ion organic salt may be included by 
these colloidal silica . Especially colloidal silica which consists 
of potassium hydroxide or ammonium hydroxide as 
thestabilizer of colloidal silica is desirable. forex=*>JeE 
.^t- di * V o < (Ego nM atij eV ic) compilation, Volume 6 of 
surf of and colloid Science (Surface and Colloid 
Science), it is expressed to 3 to 100 page ( 1973 and John 
Wiley and st* ( John Wiley & Sons, Inc. )) in 
detailconcerning these colloidal silica. As concrete example of 
colloidal silica, from Dupont Co. (E.I. do pont Nemours & 
Co ,(USA)) with Ludox AM,Ludox AS,Ludox LS,Ludox TM 
Ludox HS or other tradename, from the Nissan Chemical 
Industries, Ltd. (DB 69-054-4069) ( Japan and Tokyo ) with 
Snotex20, SnotexC, SnotexNand Snotex O or other 
tradename, from the Monsanto Co ,(US A) with Syton C - 30 
and Syton 200 or other tradename, in addition you can list 
thosewhich have been marketed with Nalcoag 103 0, Nalcoag 
1060 and Nalcoag ID - 21 - 64 or other tradename fromthe 
Nalco Chem ,CO(USA). amount used where colloidal silica i 
desirable, with 0.05 to 5.0, is particularly preferably 0.2 to 2. 
5 with dry weight ratio vis-a-vis solids content of constituent 
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layer. 

[0048] Regarding to this invention, in order to prevent dispersi 
on of various chemical or spoilage of coating solution:, it is 
desirable to use themold repellancy biocide for recording 
medium. Regarding to this invention, as mold repellancy 
biocide which is used if water soluble ones it isgood anything, t 
Concrete thiazolyl benzimidazole compound , iso thiazolone 
compound , chlorophenol compound , bromophenol 
compound , thiocyanic acid and iso thiane acid compound , the 
acid azido compound , diazine and triazine type compound am 
thiourea compound , alkyl guanidine compound ,the 
quaternary ammonium salt , organic tin and organozinc 
compound , cyclohexyl phenol type compound , imidazole 
and benzimidazolecompound , sulfamide compound , 
chlorinated isocyanuric acid and sodium or other activity halo- 
* > compound , avarious antibacterial agent and a fungicide 
such as chelator , sulfurous acid compound and antibiotic 
which isrepresented in pennicilin there is. In addition, in 
addition L.E waist (L.E.West) and w£ t jp9 T. 9 
Lar rear (Water Quality Cr iteria)Phot.Sci. and E ng .,Vol9 : 
microbicide which is stated in No6( 1 965) ; various biocide 
whichare stated in Japan Unexamined Patent Publication Show 
57 - 8542 number, same 58 - 105145 number, same 59 - 
1 26533number, same 55 • 111942 number and same 57 - 
157244 number; mold repellancy biocide etcwhich is stated in 
Horiguchi Hiroshi author "chemistry of mold repellancy 
antimildew w ( 1982 year Sankyo Shuppan ) can be used. 

[0049] In film hardener which is used for recording medium of 
his invention specialrestriction it to be, film hardener of public 
knowledge, for example aldehyde type (Such as formaldehydt 
glyoxal an9 jpl 1 tarr t K), aziridine (Each Specification 
of for example PB report 19,921, U. S. Patent No. 2,950,197 
number, same No. 2,964,404 number, same No. 2,983, 
611numberand same No. 3,271,175 number, those which are 
stated in each disclosure ofthe Japan Examined Patent 
Publication Sho 46 * 40898 number and Japan Unexamined 
Patent Publication Showa 50 - 91 31 5 number. ) , isoxazole 
(Those which are stated in for example U. S. Patent No. 3 31, 
609 specification . ), epoxy (Each Specification of for 
example U. S. Patent No. 3,047,394 number, West German 
Patent No. 1,035,663 number and British Patent No. 1,033, 
518 number,those which are stated in Japan Examined Patent 
Publication Sho 48 - 35495 disclosure . ) , vinyl sulfone ( for 
example 1,3,5 • triacrylonitrile - hexahydro - s - triazine , 
bis (vinyl sulfonyl) methyl ether , N,N - ethylene - bis (vinyl 
sulfonyl acetamide) ethane and N, N - trimethylene - bis (vinyl 
sulfonyl acetamide) etc,those which in addition are stated in 
each Specification of for example PB report 19,920, the West 
German Patent No. 1,100,942 number, same 2,337,412 number, 
same 2,545,722 number, same2,635,518 number, same 2,742, 
308 number, same 2,749,260 number, British Patent No. 1,251, 
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091 number, Japan Patent Application Sho 45 - 54236 number, 
same 48 - 1 10 996 number, U. S. Patent No. 3,539,644 
number andthe same No. 3,490,91 1 number. ) , acryloyl 
(Those which are stated in each Specification of for example 
Japan Patent Application Sho 48 - 27949 number and U. S. 
Patent No. 3,640,720number. ) , the carbodiimide (Each 
Specification of for example U.S. Patent 2,938,892 number, 
same 4,043,818 number and same4,061,499 number, those 
which are stated in Japan Examined Patent Publication Sho 46 
38715 disclosure and Japan Patent Application Sho 49- 
15095number. ) , triazinetype ( for example 2,4-di chloro 
- 6 - hydroxy - S - triazine etc, in addition, each 
Specification of for example West German Patent No. 2,410, 
973number, same 2,553,915 number and U. S. Patent No. 3, 
325,287 number, those which arestated in Japan Unexamined 
Patent Publication Showa 52 - 12722 disclosure . ) , N - 
methylol type (Such as dimethylol urea and methylol 
dimethyl hydantoin ), dioxane derivative (Such as 2,3-di 
hydroxy dioxane ), mucohalic acidsystem (Such as 
mucochloric acid and mucophenoxychlor acid ), dialdehyde 
starch and 1 - chloro - 6 - hydroxy triazinylized gelatin , 
maleimide system and acetylenesystem, film hardener of meta 
sulfonic acid ester type can be used. 

[0050] In addition as polymer film hardener, polymer which p 
ossesses aldehyde group which is stated in for example U.S. 
Patent 3,396,029number (Such as copolymer of for example 
acrolein), polymer and research * disk Roy jar 16725 number 
which possess epoxy group which is statedin polymer and U. S 
Patent No. 3,623,878 number which possess dichlorotriazine 
group which isstated in same No. 3362,827 number and 
research ♦ disk Roy jar 17333 number (1978) etc (1978), 
theactivity vinyl group which is stated in U. S. Patent No. 4, 
161,407 number, Japan Unexamined Patent Publication Showa 
54 - 65033 number and thesame 56 - 142524 disclosure etc or 
you can list polymer , and possesses theactive ester group 
which is stated in Japan Unexamined Patent Publication Showa 
56 - 66841 disclosure polymer etc which possess thebasis 
which can become precursor, addition quantity of film 
hardener is option, but usually,approximately 0.01 to 30 wt% 
of those which can react with inside film hardener ofthe 
contituent raw material, especially 0.1 to 10 wt% is suitable. 

[0051] Various surfactant can be used to constituent layer of re 
cording medium, with coating assisting agent t the release 
improvement , lubrication and antistatic or other object, 
embodiment of surfactant, is stated in Japan Unexamined 
Patent Publication Showa 62 - 173463 number and same62 - 
183457 number etc. In addition, with above-mentioned object, 
it is possible to makethe organofluorine compound include. As 
representative example of organofluorine compound, Japan 
Examined Patent Publication Sho 57 - 9053 number 8th to 17 
column, you can listthe fluorine-based surfactant or fluorine oil 
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or other oil fluorine type compound or tetrafluoroethylene 
resin or other solid state fluorine compound resin or other 
hydrophobic fluorine compound which are stated in Japan 
Unexamined Patent Publication Showa 61 - 20994number and 
same 62 - 1 35 826 number etc. 

[0052] High boiling point organic solvent can be used to constit 
uent layer of recording medium, with coating assisting agent , 
the release improvement , lubrication and antistatic or other 
objective. There are some which are stated concretely in (25) 
page and thesame 62 - 245253 number etc of Japan 
Unexamined Patent Publication Showa 62- 25 31 59 number. 
Furthermore, because of above-mentioned objective, 
varioussilicone oil (From dimethyl silicone oil introduces 
various organic group into dimethylsiloxane all silicone oil 
tothe modified silicone oil which) can be used. As example, 
various modified silicone oil and especially carboxy-modified 
silicone (tradename X - 22 - 3710) etc which arestated in " 
modified silicone oil " technical literature P6 - 18B of 
Shinetsu Silicone KK issue are effective. In addition, also 
silicone oil which is stated in Japan Unexamined Patent 
Publication Showa 62-2 15953 number andthe same 63 - 
46449 number is effective. 

[0053] In constituent layer ( backing layer is included. ) of re 
cording medium, various polymer latex can be contained 
withthe object of crack prevention or other film property 
improvement of dimension stabilization, the curl prevention , . 
deposition prevention and film. In each case of polymer latex 
which concretely, is stated in Japan Unexamined Patent 
Publication Showa 62 - 245258number, same 62 - 1 31 6648 
number and same 62 - 110 066 number etc you canuse. 
Especially, when (40 °C or below ) polymer latex whose glass 
point moving is low is usedfor mordant layer, it is possible to d< 
crack prevention * curlimprovement of mordant layer, in 
addition, when polymer latex where glass transition 
temperatureis high is used for backing layer anticurl effect is 
acquired. 

[0054] Jointly using with compound which is displayed with Gi 
neral Formula (I), makinguse of discoloration inhibitor it is goo* 
to constituent layer of recording medium. As discoloration 
inhibitor, there is a metal complex of for example antioxidant , 
ultraviolet absorber or a certainkind. As antioxidant, for 
example chroman compou£. Raman compound , there is a 
phenol type compound (for example hindered phenols), a 
hydroquinone derivative , a hindered amine derivative and a 
spiroindane compound. In addition, also compound which is 
stated in Japan Unexamined Patent Publication Showa 61 - 
159644 number iseffective. As ultraviolet absorber, 
benzotriazole type compound (Such as U. S. Patent No. 3,533, 
794 number), 4 - thiazolidone compound (Such as U. S. Patent 
No. 3,352,681 number), benzophenone type compound (Such 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation. ISTA cannot P.24 
be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel: 800-430-5727) 



, JP.99170686A Machine Translation 

0 &Eit&#kLT\*. *S**tt»4, 2 4 1.. 1 5 55,0 
4 245. 0 1 8^»3-36i, H»4, 254. 1 9 
5^*3-8*. MM6 2-1 7474 1§, 06 1-8 
8256^ (27) ~ (29) 063-19924 8* 
% 5 01 -7 427 2^«ICEKS 



[0 0 5 5] ^ffl&iifel«it»JOm«BBfia6 2-2 152 
72^(1 25) - (1 37) HlCffittStlTl^o E8II 

I^^Elia^l^**^^ 1 ^** 1 ^^ -f>***C 

a* * * ma* 6 KS«*i=<*fc* * * ? i= l * t> * 



[0 0 5 6] EHa(*l=(*. «*»6IH*fl!lvC*JtL\ ft 

izE»a(*i=***eiH*rtK*^*^ -f>^»t^* 

S-frrn»^?>EtlJ«i»I^ISS-fr*OA<»*L^c tOW 
i: LT(** K. Veenka te r amanl TThe C 
hemlstry of Synthetic DyeeJ 
mv#S8*. ttMB6 1-1 4 3 7 5 2^«if|zE«**l 

;u*:/&<b£». $T'J>£<t£«5. tf7xxn,£fcS1* % 
*>y*^!/y 5 K*fc£ft. e 

T?#4o I 

[0 0 5 7] **WI=*5t > ^C^<*^3£J**t LTI*. 1* 

?*u-k *y*-#*-K #y*fctf-/k *yx* 
h y 7-b^;Hr^D-x) * fci*cn&(D7 * 

f&) . &BL #7^99^1^*14. * 

dOttl^ ftB8BH62-253 1 6 9* (2 9) 
- (3 1) HKEtt^Sft**^*-**^**' w*i& 



as Japan Unexamined Patent Publication Showa 46 - 2784 
number), in additionthere is a compound which is stated in Japa 
Unexamined Patent Publication Showa 54 - 48535 number, 
same 62 - 136641 number and same 61 - 88256 number etc. In 
addition, also ultraviolet light-absorbing polymer which is stata 
in Japan Unexamined Patent Publication Showa 62 - 260152 
number iseffective. As metal complex, U. S. Patent No. 4,241 
1 55 number, same 4,245,01 8 number Col.3-36 , same No. 4, 
254,195number Col.3-8 , Japan Unexamined Patent 
Publication Showa 62 - 174741 number, same 61 - 88256 
number (27) to (29) page , thereis a compound which is stated 
in same 63 - 199248 number, Japan Unexamined Patent 
Publication Hei 1 - 75568 numberand same 1 - 74272 number 
etc. 

[0055] Example of useful discoloration inhibitor is stated in Jap 
an Unexamined Patent Publication Showa 62 - 215272 number 
(125) to (137) page. To recording medium discoloration 
inhibitor in order to prevent fading of dyewhich image 
formation is done to recording medium may contain beforehand 
and,containing in ink , etc it is possible from outside to 
supplyto recording medium. Above-mentioned antioxidant , it 
is possible to use ultraviolet absorber and the metal complex 
combining these fellows. 

[0056] Making use of fluorescent whitener it is good to recordi 
ng medium . Especially it builds in fluorescent whitener to 
recording medium, or contains in the ink etc and it is desirable 
from outside to supply to recording medium. As example, 
compound which is stated in K. Veenkataraman compilation 
"The Chem istry of Synthetic dye s n Vol.V Chap.8 and 
Japan Unexamined Patent Publication Showa 61 - 143752 
number etc can be listed, more concretely, stilbene compouni 
coumarin compound , biphenylcompound , benzo oxazolyl 
compound, naphthalimide compound , you can list pyrazoline 
compound and carbostyryl compound etc. You can use 
fluorescent whitener, combining with discoloration inhibitor. 

[0057] Regarding to this invention, it is not something which es 
pecially islimited as support of recording medium. Generally, 
you can list paper and synthetic polymer (film). Concrete, 
polyethylene terephthalate , polycarbonate , polyvinyl 
chloride , polystyrene , polypropylene , the polyimide and 
cellulose ( for example triacetylcellulose ) or to in film of these 
those which containthe titanium dioxide or other pigment 
Furthermore blended paper , yankee paper, baryta paper and 
coated paper which aremade from film method synthetic paper 
polyethylene or other synthetic resin pulp and natural pulp 
which are made from thepolypropylene etc (Especially cast 
coated paper ), metal , cloth and glass etc are used. These can 
also use with alone and, it is possible also to use asthe support 
which one surface or both surfaces is laminated with 
polyethylene or other synthetic polymer. In addition, support 
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which is stated in Japan Unexamined Patent Publication Showa 
62 - 25 3 1 59 number (29) to (31) page can be used. It is 
possible to apply semiconductive metal oxide and carbon blacl 
other antistatic agent like thehydrophilic binder and alumina sol 
and tin oxide in surface of these support. 

[0058] Regarding to this invention, paper and plastic support ( 
However, in polyolefin, titanium dioxide , zinc oxide or other 
white pigment , cobalt blue and ultramarine blue and 
neodymium oxide or other color t"? (t it is desirable to 
contain dye. ) which laminate the both surfaces with polyolefin 
(Such as copolymer of combination of for example 
polyethylene , polystyrene , polyethylene terephthalate , 
polybutene or other homopolymer and theseoption) especially 
as desirable support, aredesirable. 

[0059] In regard to thickness of polyolefin layer, there is not es 
peciallyrestriction. 1 0 through 100 micron and especially 15 
to 50 micron , furthermore 2 0 to 3 5 micron especiallyis 
desirable. As for surface profile of polyolefin those which 
attach mirror surface and the regular relief, shape of option 
such as those which attach irregular relief is possible,but as for 
surface side which applies constituent layer of especially 
recording mediumit is desirable to be a mirror surface, surface • 
polyolefin layer, does corona treatment and flame treatment 
or other surface-activating treatment and provides theaccording 
to need undercoating, applies constituent layer on that and uses. 
Concerning white pigment which can make include in 
polyolefin of coated surface sidethere is not especially 
restriction, titanium dioxide and zinc oxide are desirable, 
especially anatase titanium dioxide isdesirable, dispersivity it ii 
desirable to jointly use. with zinc oxide ofthe 50 % or lower in 
order to improve. As for quantity of white pigment which is 
contained in polyolefin, the5 weight % or more is desirable, 
furthermore 1 0 to 50 weight % is desirable, especially 15 % or 
30 % is desirable. 

[0060] There is not especially restriction color sense which can 
make includein polyolefin of froir*3 It concerning 
pigment Those which withstand coating temperature of cobalt 
blue and ultramarine blue and the neodymium oxide or other 
300 °C or higher are desirable, color *3 It amount used 
of pigment is 0.1 to 3 weight % vis-a-vis the white pigment. In 
order to control surface reflection characteristic, color sense 
*3 It selection and amount usedof pigment especially are 
important. Regarding pigment which is named ultramarine blu 
because color sensediffers largely depending upon maker and 
production number , inorder to become necessary surface 
reflection characteristic, compounding variouspigment, it is 
desirable to use. When support, it is a polyethylene laminated 
paper which contains titanium dioxide or other white pigment, 
as for the backing layer, in order for surface resistance to 
become 1012 -cm or less, with antistatic function itis 
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[0061] Dye which is used for recording liquid for inkjet recordh 
g of this invention canuse dye which is stated in Japan 
Unexamined Patent Publication Hei 8-253593 as example 
and dyewhich is stated in Japan Unexamined Patent Publicatioi 
Hei 9 - 26985 . That way, or, it melts these dye, in aqueous 
and/or organic solvent, encapsulation it doesor, emulsification 
or, with polymer and it can use by, such asdispersion making 
liquid state and , as ink. addition quantity to ink of these dye i 
decided in connection withwith recording medium. Because ol 
this, 0.2 to 15 weight % , it is desirable in yellow , magenta ,th 
cyan and black ink adjustment in ink of respective color,the 0.5 
to 10 weight % to add desirably. 

[0062] Example of solvent which can use for ink is listed below 
Mixing, you can use below-mentioned solvent, for example ; 
water , methyl alcohol , ethyl alcohol , n - propyl alcohol , 
isopropyl alcohol , n-butyl alcohol , s - butyl alcohol , t-butyl 
alcohol , isobutyl alcohol , pentyl alcohol , hexyl alcohol , 
heptyl alcohol , octyl alcohol , nonyl alcohol , decyl alcohol 
and or other carbon number 1 to 10 alkyl alcohol , ; aliphatic 
or aromatic hydrocarbon solvent which is represented with for 
example cyclopentane , hexane , cyclohexane ,the heptane , 
octane , nonane , decane , undecane , dodecane , the 
tridecanone , tetralin , decalin , benzene , toluene and 
xylene etc, ; for example carbon tetrachloride , 
trichloroethylene , tetrachloroethane , dichlorobenzene and 
or other haiogenated hydrocarbon solvent , ; for example ethyl 
ether, butyl ether, ethylerieglycol diethyl ether , 
ethyleneglycol monoethyl ether and or other ether group 
solvent , ; for example acetone , methylethylketone , 
methylpropyl ketone , methyl amyl ketone , cyclohexanone 
and or other ketones solvent ,;the for example ethyl formate , 
methyl acetate , ethyl acetate , propyl acetate , butyl acetate , 
phenyl acetate , the ethyleneglycol monoethyl ether acetate , 
ethyl lactate and or other ester solvent ,; for example 
ethyleneglycol , propylene glycol and glyterine or other 
polyhydric alcohol ,;the other amine type , amide type andN- 
methyl - 2 - pyrrolidone , 1 ,3-di methyl - 2 - 
imidazolidinone or other nitrogen-containing 
heterocyclesystem, you can list intramolecular ester type or 
other various solvent of valerolactone and caprolactone or 
other hydroxy carboxylic acidtype. 

[0063] As for method which image formation is done when it 
uses for inkjet printing,the Effect of Invention is expressed 
largely, making use of inkjet recording liquid of this 
inventionand recording paper which includes polymer mordant 
dye of this invention, but effect isacquired even with other 
method. When you list, as example dampen splitting/analysis it 
is possible todesignate said recording medium directly as said i 
and, it is possible to blowthe said ink to said recording medium 
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from outside and it makes coating whichincludes said ink and it 
is possible to copy dye to said recording mediummaking use of 
heat, (As example, such as sublimation type thermal transfer 
printing). 

[0064] Making use of ink jet printing system, when image form 
ation of this invention is done, in therecording liquid for inkjet 
recording of this invention, according to need humectant and 
solubilizationagent can be contained. These humectant , as 
solubilization agent, those which are stated inthe Japan 
Examined Patent Publication Sho 58 - 27762 number are ideal. 
Concretely, at least one kind and aliphatic sulfone compound , 
alicyclic sulfone compound or alicyclic sulfoxide compound of 
theS to 7-member nitrogen-containing heterocyclic ketone 
compound at least 1 kind , with combination is desirable. 

[0065] As for these compound, It shows considerable effect as 
humectant, and solubilizationagent alkyl ethers of alkylene 
glycols and alkylene glycol as hydrophilic organic solvent of 
prior public knowledge,the carboxylic acid amide derivative , 
lactone, dioxy ethylene , sulfur compound , alcohol amines , 
monovalent , the divalent or trivalent alcohols , carbonate 
ester, urea derivative , ethylene oxide adduct and N - vinyl 
-2 - pyrrolidone oligomer , adding hydroxypropyl cellulose or 
other cellulose derivative and , etc those it does not show 
thedecrease of effect. In addition, humectant has action for 
solidification prevention due to dryingof pigment and other 
compound as one of cause of thephigging of nozzle. 

[0066] Furthermore as cause of another of plugging of nozzle,o 
ccurrence of mold and occurrence of agglomerate with that it 
isthought, also antifungal agent is added. As for mold or 
bacteria survival we have done in all portion,such as ink channe 
retention tank and nozzle in inkjet printing equipment 
nutrient source ,the temperature and humidity or other can . 
multiply and if condition which is done beprepared, mold or 
bacteria multiplies considerably, causes theagglomerate which 
takes in composition which begins occurrence and the dye of 
colony makes cause of plugging. 

[0067] When inkjet printing system is used for image formatio 
n method of this invention, there is notrestriction completely 
in system of inkjet printing, it can use image formation 
methodof this invention regardless of continuous system and 
on demand system. There is not restriction even in system of 
head of inkjet,it is desirably used for all printer which begin 
system which usesthe piezo system , bubble jet system , 
thermal jet system or ultrasound. Many new system such as 
system which improves image quality inkwhere concentration 
which recent progress of inkjet system isconsiderable, names 
for example photo ink is low system which large number 
injection isdone, making use of ink of multiple where 
concentration differssubstantially in same shade with small 



ISTA's Pateira(tm), Version 1.5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.28 



JP ,991/ObBbA Macnine iransioiioii 



[0068] 



[0069] 
[ft14] 



NaO,8 A ^^S0,Ha 




volume and system which uses ink of colorless and transparent 
being proposed and being utilized, image formation method of 
this invention is used for these each system desirably, but 
theespecially printing speed is quick, ink where concentration i 
low sprayis done in large amount, improvement effect is shown 
remarkably in printer whichforms image which is close to 
photograph. 

[0068] 

[Working Example(s)]. You explain below, concerning Working 
Example of this invention. Furthermore , in Working 
Example, part means parts by weight. 

Adjustment of recording liquid - 01 for < inkjet recording 
Dye 1 5 part 

[0069] 

[Chemical Formula 14] 



[0070] 
200 
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[0070] 

N-metbyl-pyrrolidone 
Diethylene glycol 
Polyethylene glycol (PEG - 300) 
Water 



2 Opart 



2 Opart 



5 part 



5 Opart 



Thermal decomposition it did above-mentioned composition bl 
end in SO °C, it filtereddue to microfilter of average pore 
diameter 0.8 m , it acquired recording liquid 100 parts for 
inkjet recordingwhich is made objective. 

[0071] Compilation of recording paper 101> In both surfaces 
of high quality paper ( density 1.0S3 and thickness 152 m ) 
of pulp proportion LBKP /NBSP=6/4, polyethylene was 
laminatedwith 300 °C with extrusion coating method , 
reflective support was drawn up. To back surface for 
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0 3 g/m 2 

0 8 g/m 2 

>*fc5Bea*w« (Steal) 

1 O g /n 2 

0 2 g/m 2 

0 0 1 g/m 2 
[0073] 

[fc15] 

UV-01 



1. 
0. 
0. 
0. 
0. 
0. 



(t)Bu 




polyethylene of density 0.923 those which mix ultramarine blue 
( blue mouth and red mouth)of Daiichi Kasei Sangyo Co., Ltd. 
supplied surface treatment are done as white pigment as 
titanium and thecolor sense attaching pigment which were used. 
As for thickness of chart polyethylene as for thickness of 36 
m andthe reverse side polyethylene it was a 27 m . 
coating layer below coating was done on above-mentioned resir 
coating support, the sample 101 was drawn up. Furthermore , 
main objective of addition of each compound was showninside « 
), but it does not limit object of addition to that. 

[0072] 

First layer : Alkali treated gelatin 1.0 g/m2 

Compound UV - 0 1 (fluorescent whitener) 0.03 g/m2 
Compound H - 02(film hardener) 0.08 g/m2 

Meta boric acid four hydrate (thickener) 0. 1 0 g/m: 

Compound W - 04(surfactant) 0.02 g/m2 
Compound F - 08(preservative) 0.001 g/m2 

[0073] 

[Chemical Formula 15] 



ro 



Ba(t) 



H-0 2 



CH»^H-CH«-0 -<CHi H- 0-CH,-QH-9H, 
0 



W-0 4 



Na-HO 



F-0 8 



0 CHt-C-0-CH,CH-C 4 H. 
-S-CH-j-0-CH 2 pH-C«H, 




[0074] 



[0074] 
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o. 02g/m? 
fb£«8W-0 7 (SBJSffifl) 

0. 02g/m? _ 
fb£ttF-0 8 (ffittfl!) 
0. 002g/m2 
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Second layer : Poly vinyl alcohol Kuraray Co. Ltd. (DB 69-053 
6750) make PVA 420 7 g/m2 

Compound W - 04(surfactant) 0.06 g/m2 



[0075] 

Third layer : Alkali treated gelatin 



0.3g/m2 



Soken Chemical & Engineering Ltd. make SG - 6(mattinj 
agent) 0.18g/m2 

( polymethylmethacrylate average particle diameter 12 

m) 



Compound W - 04(surfactant) 
Compound W - 07(surfactant) 
Compound F - 08(preservative) 



0.02 g/m2 
0.02 g/m2 
0.002 g/m2 



[0076] In recording liquid - 01 for inkjet recording, compound ( 
1), (2), (3) of General Formula (I), melting (4) inthe water or 
methanol next, recording liquid - 02 for inkjet recording, 
recording liquid - 03 forthe ink inkjet recording, recording liqu 
04 for ink inkjet recording, it drew up recording liquid - 05 for 
ink inkjet recordingthe 5 weight % of inkjet recording quantity 
other than thing which adds tosimilar. 

[0077] In addition, recording paper 102 was drawn up in second 
layer of recording paper 101 otheithan thing which 2.0 g/m2 
adds compound P - 17 to similar as polymer mordant dye. 
Furthermore recording medium 103 , 104 and 10 5, 1 06 were 
drawn up in thesecond layer of recording paper 102 compound 
(1), (2), (3) of General Formula (I), other than thing whichthe 
1 mmol / m2 adds (4) to similar. 

[0078] After applying after leaving in one week room tempera! 
ure, vertical 14.5 cm , it cutoff recording paper 10 1 to 10 6 in 
postcard size of side 10 cm, it printed beta imagemaking use of 
recording liquid - 0 1 to 0 5 for inkjet recording, making use of 
inkjet printer PM - 700C of the Epson supplied. 

[0079] xenon light (8 0,000 5000 lux) one week was irradiated 
sample which is printed makinguse of Atlas CI 65 
weatherometer. It measured image density at xenon light 
lighting front and back making use ofthe reflecting 
densitometer (X - Rite 31 0TR), seeking dye residue ratio, it 
appraised fastness for light ofthe image. Furthermore , 
following to below-mentioned formula, it soughtthe dye residu* 
ratio. 
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40 



60 



86 



82 



83 



8 1 



7 5 



80 



7 9 



7 8 



7 7 



0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
02 
02 
02 
02 
02 



1 0 1 



1 02 



1 03 



1 04 



1 05 



1 06 



1 0 1 



1 02 



1 03 



1 04 



1 05 
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These results were shown in Table 1. 
[0081] 
Table 1 

Inkjet recording inkjet dye residue ratio 

Business ink number recording paper numbei 

Comparative Example 01 101 40 

Comparative Example 01 102 60 

This invention 01 103 85 

This invention 01 104 82 

This invention 01 105 83 

This invention 01 106 81 

This invention 02 101 75 

This invention 02 102 80 

This invention 02 103 79 

This invention 02 104 78 

This invention 02 105 77 
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1 06 
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1 02 
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1 02 
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This invention 
This invention 
This invention 
This invention 
This invention 
This invention 
This invention 
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0 31 01 74 
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102 83 



101 74 



102 84 



[0082] 

[Effects of the Invention] Like above, according to this inventi 
on, image which is superior in the light fastness can be acquired 
Especially, it reaches point where photograph it is 
comparedconcenung performance other than image quality 
concerning ink jet printer whichcan acquire image quality whid 
is close to photograph, it can call thatthe light fastness is 
superior, result of big invention. 
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